Effect of the His175-->Glu mutation on the heme pocket architecture of cytochrome c peroxidase.
Resonance Raman (RR) and electronic absorption spectra of the ferric and ferrous forms of the His175Glu mutant of cytochrome c peroxidase are reported. At 296 K, the FeIII form is five-coordinate high spin and the resonance Reman spectra are very similar to those obtained for the wild type enzyme, even though in the mutant the Fe atom is bound to an oxygen atom of the Glu residue. The only difference is that the bands due to the out-of-plane modes are very weak, indicating a less distorted heme plane compared to CCP. The absorption spectrum is similar to that of CCP, as far as the Soret and alpha, beta bands are concerned, but the charge-transfer band due to the a2u(pi)-->eg(d pi) transition is 8 nm blue-shifted relative to that of the wild type enzyme, indicating that a more negative ligand is bound to the heme iron. As the temperature is lowered, the five-coordinate heme converts to a six-coordinate high-spin form. The conversion is readily reversible. A temperature effect on the protein structure is proposed that permits the Fe atom to approach the heme plane and to bind the distal water molecule. The results are discussed in terms of the X-ray structure, which shows a different disposition of the distal water molecules in the Glu175 mutant. The RR spectra also show that the heme is more contracted and distorted at 19 K than at room temperature.(ABSTRACT TRUNCATED AT 250 WORDS)